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1. A modifier for cemencicious mortars ar.d zhe like 



comprising : - 




vnfrr-j : r^m 2-10; 

<j:y: a s-bctJ" t : a 1 1 y :: L r : ne f r ; j *i , 
dc:»:leraror. 
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6. A modified cement mortar having the c cmpos 1 1 i or. : - 

I part by volume of pert land cement, 2-6 parts cy vc-ume cr 
sand, and u 00 L -0 . 0 1 0 parts by volume of a xcd:::er as 
defined in any one of claims 1-5. 

7. A method of modify ma a cemer. 1 1 1 icus mortar cr tr.e 
like comprising mixing together the dry mortar ingredients 
with 0.00 1-0.0 10 parts by weight of a dry powdered modifier 
according to any one of claims 1-5 and subsequently adding 
water to a desired consistency. 
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ir;rv -:se r.cisture evr. ; r .1: 1 r.r. an. 

An. c t he r ver y 1 - ; ; r t a r : 
the brick or block itself v.;:. w . 
of the mortar. Crier, this :r. h 
5 erfert or. the bond betweer the - 
Accordingly , : t is a rv:..:r^ t -n: 
f :. r rar.y variables :r,:lju::.- arb 
as well as the properties *j : :r.e 
er. 5 -.re opt 1 run pe r r. c r rtan.ce . 

b r 1 ckwo rk ar.d bLockwork are 5e: 

to Australian Standards AS 164? 

in pr-ct 1 ce rest bricklayers tend tc an J use r rtar-r 

according to their own. r-i-: -i re" er.t 5 rather than j.ndc-:.:: 
15 1r.c3r.ver ier.ee which nay .r.terfere with their 1 ay in : rate. 

The result cf this is that r ms 1 te r ab 1 e inconsistency in 

mcrtar bcr.d strengths will occur fro- butch tc bati'h. 

C: nil the prrperties re: .ire: zz a :oo u" n. :tir 

r.ix , water reten t icn is the nost .rprrtar.t as it is this 
20 property which has the rest :r:f: .r.d effect on bt.nu 

strength . 

"Water retention" is a standard reasure cf : no 
property which enables a rcrtar to resist the "sucti-." 
exerted by a porous brick or block. Sood water retention 

25 properties are ir.pcrt ant for three reasons: first, ceca-se 
water is prevented frorr. bleeding out of the rortar; 
secondly, because the nortar bed is prevented fron >t: 
too rr.uch before the brick can be placed in position- an : 
thirdly, because sufficient water is retained in th - - - : t r 

30 to ens -re proper hydration cf the cedent . 

The SAA Codes for brickwork and Llcckvrrk both 
recuire a water retention value of at least TC % wher. tested 
in accordance with the re the i set forth in AS 131t. 
Briefly, the test involves a determination cf rrvrrtar flrw 

35 before and after apply mc "suction" to the rvrrtar f ■ r ore 
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iter ?e:er::i en . • 



. r. v s t : e : 



.r< a?.:. ::-rtar e^:e:..:s .r.te: alia, :; 
achieved between the i:.^ r;:;:r. cna : x > ;: - 

bri ek . r. ar..i -:.,» water r,-. :.: . :. , 

of the -;rti: ;n the other. 

F; r ■:> .:-: '.c-, • b: . rk s • . t: ~. :; . ■ - 

* -~e: _r.ee w.:h -vrti: v. th 5 t r - w : . , ;. 
e r . r k 5 will " : lea:" e r the : e : . 7 ■ ■- • * v r * 

a core; .r.iti:r. a re th j t t ::e r. . : • a r : - - I - r. ■ * 
or cure de 1 3/ in e r or s t r -et : or. are : ; ; v - 

the 1 r. t e r e w ; t h the result tr.it t 

If br.c'^s * ; t h 5 1 r or. ^ a:s: : : * . : : a r r -.; 
mortar hav:r.: water re ten t.er. , t h • -:: rsi** 

be observed. The rcrtar stiffens t : : ra: : ..: 1 . ir e t h 
c : ur se : f b r 1 r k s car.:. : t be he .*. e c ~ _ - • r. 7 - : - 

bricks ray ae ? : rb sufficient water :r:- the ~ :-.ar - 
there 1 ~ insufficient left to :r?:-rly h\ Irate - h ■: - 
I n an y event, the erne : s poc r . 

The ?taniarc Treasure of a L e : rk ' ? ibser:-.. 
characteristics, so far as they af:Vc: _s 
rate of ahscrttior. IRA*. The 1 RA : > : \, a.- ; _~t : f 
absorbed by a 5 1 an care area of the bee :*.-«?• ;:" th~ : 
i n one r.i n u te an ri is the t rope r t y h : t h e ** t c r e :V r r r 

* s jet i en" 

Clay bricks, eepeneme en the :..;r.:e ;: 
and the ret hoe cf pr::.ct::r. are generally r 1 a s - : :" : 
three groups havine hi eh, 1 n te rrr.e e : a * e a: a low : ?A ' r 
Generally speaking, clay bricks have an : =A :n the : 
0.2 - 6.5 k e rr~2-i r ~l whereas cor;:r :■; r ricks a:.! : 
have an Z RA m the r an. z e 0.^ - 1.5. T: e IK.*-, of a : : 
or block will c f c? _r se vary dec en e : n .: or. the r ; : s : a 
content at the t irr.e of test me . 



Thus it ran be seen that 



1 - _ 
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to l e t a •: e r. ; r. to a c c v 
: ir:: :ular brick c r 
var ; abies ::ve rise 

In it:: en ie a*/: .; 



Mork la;.. 
:t c;r.:ra: 



3 ;: .. rr 



: s . 



te 



tr.e - : r t ar . 

w? : V abi 1 i • ; 
re re see ie^r^e 
ay be L r o a d 1 y 

i " water r t- t a : r. 
1 1 ' water re:.:. 
Hi. acre L e rat ?rs 
iv. ret aruar. t s . 



er> :r. tr.<. 
b; the 
r ' I r i e i ~ r. t 
\ ~ -w-r t s 

i :^ :. t ^ 



i . * .i : . 





The -est v.cr. ly usee wjte 




re* * - r 1 r. .* 








s * 


1 5 


:3r:: xy -ethyl rell-lrse • 7VC which 




1 r u 5 its 


~ a 0 










application ir. cedent ncrtars appl.e 












k. s 




with a hi gh rate cf ir.it : a 1 abscrpr; 




s - r h .ir 


" a * ■* 










Silicate :r::<s. O r is J i f f . c - 1 1 t 




-i 55." 1 ve 




.1 1 




a t 




arxient temperatures anc r a y live ri 


5 e 


t r ar. -r. 








e i 


2C 


stiffen ir.c cf the rortar .i - r . r r tlx: 




. When - 


: \e i 






h a 




cecer.t rcrtar, ccr. ver.t icr.al rMC ariu: 




.es are 1 


n r 1 1 










create ar. early stiffening of the rc 




ar alt:.:- 


- h 1 










sufficient shear is applied to the r 


1 X 


a rertai 












ray be noted. Ir. general, the early 






: 5 








25 


disadvar.tagec is an i thus a retardar.t 




-st be js 












maintain workability. Of more reren 




t ires , a 


iela 










solubility CMC has been used to avc: 




early s 1 1 


f fen 










but this does not overcome the prrbl 






wr r 
























30 


Water red ac i n g averts e r. ab 1 


e 


a rev;:: : 






^ u 






water cement ratio at a giver, workab 


1 1 


ity rcr.pa 


red 


w 1 




an 




unmodified mcrtar and these are cer.c- 


r 3 


1 1 v k r. rv. . 


as 
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Where a 



oiling factor, a plast 



rate of imtia. 



\ is r. . 
:o the 



a 

*. r r : a : 
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cor.::ete blork r.asor.ry. 

Typirai water rvi~nr. g agt*r. ts are c. I:*.-- . 
as follows: 

:;cr:al ?_r:f:ed :.sr:«;::r..:-v.e ( 

♦ air - ;:e*.rdir.:r.c a : i- r. t , o. ~ : . : : y - 
c a r t : >: y 1 i c acid at L o * d : > i >? , 

h y d r o >:y 1 a t e d po 1 yr e r it 1 ' • w : •£ i .: c . 
Acrelera: ir.g Li .:r.os ulphcnate ♦ C iCl -> , 1 1 t. ; s 1 ; - ' : * 

♦ * :;e:. w .ar.: larine , I : ::n^s - 1 r. *-v 

♦ Ca ferrate, *;„ u r ?>:y- r I : 0 .1 : : : 

♦ CaCK. . 

Retarding High s::a: 1 igr.csul :: r sr. a to , h ; 

carbcxylic acid, hy 1 r: >:y 1 e J poly-er. 
Ai r-Entrair.ing Impure li^osilphzr.ate, ^"->'--r-- 

- surfactant, hydro xy- raricxy 1 ic ::::: - 

surfactant. 

S-iperplasticizers Pure 1 i gnc s-- 1 1 hor.a te , salt c: fo~ a 1 ;=rhy de- 
naphthalene sulc h mate, sal t of r-or- a 1 :er / d< 
me 1 amine sulpher.ate. 

Cf these corposi t ions , all, with the exrer:*::. cf 
certain naphthalene f orrr.ai dehyde sulphor.ates possess one 
or more serious di sad vantages in additives in cedent 
mortars. These disadvantages include high cost, variable 
quality and/or undesirable accelerating, retarding cr 
air er. t r a inment properties which require addition of farther 
modifiers to control ultimate cured mortar properties. 

The composition and mechanism of accelerators and 
retardants is well known in the cement and concrete art 
and thus will be dealt with only briefly in this dc:;^r.: . 

Accelerators are usually chosen fror, calcium 
chloride, calciun formate and t riethano 1 amine and are used 
to accelerate hydration of cement, often in conjunct 1 * with 
a plasticizer having retardant properties. Of these 
accelerators, calciur ferrate is the only readily water 
soluble, dry powder with stable stcrace properties. 
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Cil;:ua f o r m a t e , unlike c::.e: a::e.o:a:::^ u o e s not 
contribute to corr:5::r. of re::.::::::.: stools or :i-5e 
e f : lc:esce:.:e 

Most of t r.e ^is:::::e:3 vr.e r. a - o r. e i r. - *- ~ - r - - 

^c::i:s a:: as re:arda:.:i altr.cugr. p-: _y J a j P : - 

r.ay :e used t:.:s purpose 



20 



25 



:ne wcr.uo:. i ty : : 



: ' .T. C . . _ 



: : c u r r * • > ^ 
or:ce:::e5 



sc.T.e ae.eteric-s :> 



ioe e : :e. 



... . c . 



cr a.-eviate 



e:e ar.c 



v:r.\a:: 1- ty modi f ler a 



t r. e ^ ~ c *= 



::cer::es 



: s an air. c: ::.e ^ ^ <= 

;er.e:.t:t:ou3 .t. o r t a r - a : 
provide enhanced physical and ziez-zr.-za 
cured concrete and ceaer.titious mortars. 

According zz one aspect of tr.e present invention 
there is provided a modifier for cementi tious materials 
comprising : - 

70-20 parts by weight of hydroxy propyl r.etny. 

cellulose, 

10-40 parts c y weight of a sodium 53.: or a 
naphthalene formaldehyde sulphonate r.avirvg tr.e general 
formula : 
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a molecular weight of fron 60,000 - 12C,0u0. 

Preferably said modifier comprises a dry ;:wier 
readily soluble in water at amhier. t temperatures. 

According to another aspect of the present 
invention there is provided a modified :er.er.t mcrt^r r.iv::.. 
the ccnposition;- 

1 part by volume of pcrtlani recent 
3-6 parts by vcl :;re of sand \r. I 
0. CO 1-0. 310 parts by volume a red :::er as 
described above. 

A preferred embodiment o : the invention will new 
be ;ie s::i bed w i th re :e rer. re : o t he fell ow : n z e x am p 1 e s . 
Z XAM? LE I Mc i i f le r 

The mod i f i e r p re f e r ab 1 y c z m pr .ses a i ry p ~ * :e r 
15 ha vino the fcllcw::.: ;:.'p:s::::r.:- 

{a) 66.6 parts by weight of hy.ircxy pr:p ; l -eth; 
cellulose having a molecular ve::r.t in the ran ~e 3 5 , 2 2 1- - 
95.0CC; 

b; 26.^4 parts by we:.:h: of * s;.i: ::• silt ?: 
20 naphthalene rorm.a 1 iehy ie sulphonate of ::.e general fcrmila: 



25 



L 




2C 



vhe re in n is - 
c / 6.66 psrt: 
E a - h c f t he d rv r c v ie r ) 

a " :ler.der, irum • 

in e - ' : r a batch or 

mixture is then p a c < e i : 



veirht of ; 
* : . * " n t s 
any si 1 1 ib le p 
e r , h i -h syee i 

-..s -.anne r . 7 
s-it»cle 

Most s ■ i - »r ' L v 



r t : :e-.r.e r 
:^vs !e: mixer e . 
r 1 *.ie - - xe r e* 
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r . > t -re is : a "V. o "5 i r: t : : r £ i - i: " c : t 

: ; r 1 1 r r. s of p r ^ - 0 : r r - r v t : " * • 

r \Ay p 2 Mc- r * a r 



A rcr:ar r : r : r i s 
re-tr.: an d 5 parts b\ vr...: 
* r i >. e d :r. a cer^r.t - . \ e : 
-cwior r.ciifier : : :" X* Ld" 



* .4 ^ .1 ....*.' -- _ . • . " . . t - 



i r. * * r ; 

• ^ V • » W. 



;:~re: rer er. t o : t no ::>::r..: ;y::e. 

Tre bcr. J stre" :: thv r-o : : r -as 
or. clay :r:;"<5 an J :r:.::e t e r 1 s c 
AS 16 4 : and AS I 4 " 5 res: erively. . r. 
bcr.: sirer.a:^ is ie t e : t. : r.ed by b*-r i r. r -*s:5 ra: 
or. piers tested at the twc er.is ar.r. l-aiei a? s 
the relative Star. iari. 



The bending test 



.sir ate: w : : r. re : e : re 



to AS 16 40 in FIG. 1 wherein a pier risir..: nine rl.ty 



b ricks 1 ben de d together » 1 1 h rc r t a r 2 be : wee r. the : r . r ■= 
ursup^trted at each err. by farther r r . . k s 3. The pic: 
then leaded by careful 1". star < i r. - bricks 4 ;r. the rer. : re 
three bricks 1 until the bear breaks. 



The r.rdul j 



s r : 



r w r t - re • be r. 1 s t re n * t h \ 



deterrir.ed tror. -- ra '' 



where M = 



central ben.: in. 7 rcrer.: at failure m rewtrr. 

riiliretres S.rrr*. 

= 1.2 3 W\L * 1.6 3 W 2 L 

W, - effective rass of the bear m kiln*:rar.s 

" = 't*Zi\ w 
v n-l> 

where W - actual rass cf bear 

n = nuruber of courses in ::er 
w\ = rr.ass cf load kg". 
L = clear span ■' rr . ' 

Z = section nod-lus o: the pier rr ' ' . 

3ond strength ray also be tested as bend in 
shear as provided by the relevant Standards. Toriarati.e 
results are shown in the Table in TIZ . 2 :rcr which it 



ran be seen that for rrrcrete blrcks in y a r t 1 c. 1 a : , b * n : . 
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- 12 - 

used in pumping of concrete to maintain workability and 
to prevent water separation. Addition of the modifier to 
cementi tious renders or plasters assists workability 
and maintains a "wet edge" for subsequent edt- joints. 

It will be readily apparent to a skilled addressee 
that many variations or modifications may be made to the 
present invention without departing from the spirit and 
scope thereof. 
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FIG.1 




Best Available Copy 



FIG. 2 

AVERAGE BOND STRENGTH Vs. FINES 

MIX: 

1 Portland Cement : S Send 

♦ 0.003 Parts by weight of modifier of Example 1 

♦ Bricks 

• Concrete Blocks 

■ Bricks ( no modifier added to mortar ) 

o Concrete Blocks (no modifier added to mortar ) 

1.0 — , ■ : 



0.8 



0.6 



0.2 



o ■ 



'0 
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